Letter to the Editor
Excessive exposure to ultra-violet (UV) light, the UV-B component (290-230 nm) in particular, represents the most harmful DNA damage-inducing condition that keratinocytes have to face on a regular basis. UV-B exposure induces survivin expression in keratinocytes in vitro (Dallaglio et al., 2009 ) and in vivo (Aziz et al., 2004) . Survivin (BIRC5) is a member of the "inhibitor of apoptosis (IAP)" protein family that can directly or indirectly inhibit caspases, the proteases that mediate apoptosis. Unlike the other members of the family, survivin is also a chromosomal passenger that ensures proper chromosome segregation during cell mitosis. Survivin is often considered as a marker of malignancy, being virtually undetectable in most normal cells and over-expressed in cancer cells (Wheatley and McNeish, 2005) . In vitro studies indicate that upon stress, survivin may translocate to the cytoplasm (Asumen et al., 2010) . The proposed anti-apoptotic mechanisms allowing survivin to protect cells rely on a cytoplasmic location of the protein where it can either inhibit pro-apoptotic proteins or stabilize anti-apoptotic proteins. However, the implication of survivin in anti-apoptotic responses is highly debated (Yue et al., 2008) .
Nevertheless, there is a consensus that, if survivin does have anti-apoptotic functions, this results from its expression in the cytoplasm or its association to the mitochondria (Connell et al., 2008) . Indeed, preventing survivin translocation from the nucleus to the cytoplasm, while not affecting cell division, renders cells more sensitive to irradiation-induced apoptosis (Colnaghi et al., 2006) . However, no publication yet has reported the presence of survivin in the cytoplasm of stressed or damaged cells in vivo in non-pathological conditions and hence the physiological role of cytoplasmic survivin is still unclear. The aim of the present study was to define the To assess which layers of UV-B-exposed epidermis express survivin, co-immunostaining of survivin with either keratin 5 (a basal cell layer marker) or keratin 10 (a supra-basal layer marker) was performed. Nuclear survivin was exclusively found in the basal cell layer of the epidermis ( Figure 1E ). In contrast, upon UV-B exposure, survivin was expressed in the cytoplasm of keratinocytes of the basal layers of the epidermis, and to a limited extent, keratinocytes of the supra-basal layer ( Figure 1E ).
There is evidence that cytoplasmic survivin is present in a few cells of the basal cell 4 layer in normal human epidermis (Marconi et al., 2007) . However, in the present study using mouse epidermis, we did not observe such a cytoplasmic staining for survivin in normal non-exposed conditions. Our results indicate that induction of cytoplasmic survivin upon UV-B irradiation mainly occurs in the proliferative layers of the epidermis, at least in mice.
To assess if there was a correlation between survivin expression in keratinocytes and apoptosis, skin sections of UV-B-irradiated mice were stained with an anti-survivin antibody and labeled with TUNEL to detect apoptotic cells (Figure 2A 
